Studies on the mechanism of action of the inhibitory effect of the somatostatin analog SMS 201-995 on the growth of the prolactin/adrenocorticotropin-secreting pituitary tumor 7315a.
The somatostatin analog SMS 201-995 (2 X 6 or 2 X 20 micrograms daily for 30 days) inhibited the growth of the PRL/ACTH-secreting pituitary tumor 7315a by 36% and 48%, respectively. A biphasic curve of the inhibitory effect of the SMS analog on tumor growth was recognized: the actual tumor growth inhibitory effect occurred during the first 15 days, after which the tumors grew in parallel with the control tumors despite SMS 201-995 treatment. At the end of the 30-day SMS 201-995 treatment, plasma GH and plasma somatomedin-C levels were similar to those in the control tumor-bearing rats. Separate experiments in normal rats showed that tachyphylaxis of the GH-secretion inhibitory effects of three different doses of SMS 201-995 occurred within 6-10 days. No specific somatostatin-14 or SMS 201-995 receptors were present on well grown, untreated 7315a pituitary tumors. However, PRL and ACTH secretion by cultured cells prepared from the 7315a tumor was inhibited by SMS 201-995. Pretreatment of the cultured cells with dexamethasone made PRL secretion by these tumor cells insensitive to SMS 201-995. These studies suggest that several factors played a role in the mechanism of action of the tumor growth-inhibitory actions of SMS 201-995. Twice daily administration of the somatostatin analog rapidly (within 6-10 days) induces tachyphylaxis of the GH-inhibitory effect. From 10 days after implantation the PRL/ACTH-secreting pituitary tumor causes adrenal hyperplasia and increased plasma corticosterone concentrations. Exposure of the 7315a tumor to high glucocorticosteroid levels probably decreases the number of somatostatin receptors, diminishing the possible direct antitumor effect of SMS 201-995.